Plaque Formation by Influenza Viruses in Monolayers of
Chicken Kidney Cells (Accepted I8 April I968) Several plaque tests for influenza viruses have been described in the past (Granoff, I955; Ledinko, I955; Gotlieb & Hirst, t956; Henry & Youngner, I957; Wright & Sagik, 1958; Zimmermann & Sch~ifer, I959; Choppin, I962; Lehmann-Grube, 1963; Suguira & Kilbourne, I965) . For various reasons none of these tests has found general acceptance as a routine procedure. Using chicken kidney cells, a plaque test was developed for virus N, an influenza A virus isolated from chicken (Babiker & Rott, I968). Subsequently we used this system for other influenza viruses.
The viruses tested were type A, strain PR8, type AL strain FML type A2, strain SINGAPORE/t957 and type B, strain LEE. These strains were routinely propagated in chick embryos. The preparation of monolayers of kidney cells from 5-to 6-day-old chickens and the composition of the growth medium were described by Babiker & Rott 0968). Two to three days after seeding the confluent monolayers were inoculated with 0.2 ml. virus. Infected cultures were incubated at 37 ° in a water saturated atmosphere containing 5 % CO2 in air. After adsorption of virus the cells were overlaid with 4 ml. of medium I (Table 0 . Plaques were developed by addition of 4 ml. medium II 3 days after infection. Plaques were read I8 hr later. The same virus preparations were titrated in parallel in chick embryos (Fazekas de St Groth & White, I958). 
Water 285"0 285"0 Difco-agar 500"0 500'0 * Kanamycin, penicillin, and streptomycin added to give ioo/zg./ml., IOO units/ml., and 50 #g./ml. respectively.
All influenza strains tested formed plaques regularly. The various strains, however, produced plaques of different morphology (P1. 0-Influenza B/LEE and AZ/SINGAPORE produced clear round plaques with a diameter of o'5 to I and 2 to 3 ram., respectively. The plaques produced by A I/FM I were turbid and had a diameter of 0"5 to I mm. The plaques of A/I'R8 measured z to 3 mm. with a clear centre and a turbid halo. Addition of 200/zg. DEAE dextran/ml, medium I (Takemoto & Liebhaber, I96I) resulted in an increase in the plaque diameters produced by the FM I and LEE strains, so that they reached a final size of 2 to 3 mm. The turbidity of the FM I plaques was not affected by DEAE dextran nor were the plaque numbers of the other strains tested or the size of the A2/SINGAPORE and A/eR8 plaques significantly changed. An adsorption period of 9o rain. was sufficient for all strains tested.
The titration in chick embryos was I'5 to 3 times more sensitive than the plaque test for the different influenza strains. Using commercially available chickens we found an excellent reproducibility of the plaque titres. In no case did the doseresponse relationship deviate from linearity. This is shown for A2/SINCAPORE in Fig. I .
To verify that the plaques were actually produced by the virus inoculated, plaque progeny were isolated, further purified by two plaque passages, and finally passaged once in chick embryos. The corresponding allantoic fluids contained haemagglutinin which could be inhibited only by antiserum specific for the strains under investigation.
Since all influenza virus strains tested formed plaques in primary chicken kidney cells this system is especially suitable not only for infectivity tests, but also for genetic studies.
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